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============

Pleurodesis defined as symphysis between two layers of pleura to prevent recurrence of effusion. Chemical pleurodesis is the best available treatment for recurrent effusions of incurable malignancies. An ideal agent must be highly effective, easy to administer, safe, inexpensive, and readily available. Such an ideal agent is yet to be identified, and choice depends on the local availability and experience. Povidone-iodine is a topical antiseptic and has been shown to be safe and effective in several series\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] including one multicenter study\[[@ref3]\] and in two small series.\[[@ref5][@ref6]\] Povidone-iodine was selected over the other agents due to its cost-effectiveness and fewer side effects. This study aims to assess the safety and efficacy of povidone-iodine for pleurodesis.

Materials and Methods {#sec1-2}
=====================

This study was done to evaluate the efficacy of the pleurodesis procedure with povidone-iodine. One hundred and four cases of malignant pleural effusion that underwent pleurodesis with povidone-iodine for symptomatic effusion at our center from the period of June 2008 to August 2015 were analyzed. The British Thoracic Society guidelines were followed for managing malignant pleural effusion and for pleurodesis.\[[@ref7]\] Chest tube (28F) was inserted through the midaxillary line in the fifth intercostal space to achieve complete drainage of the effusion and lung re-expansion. Re-expansion was verified radiographically. As soon as the effusion was completely drained and the lung fully expanded, pleurodesis was performed. Pleurodesis was done after a mean duration of 11.72 days (range 3--36 days) after the placement of intercostal drain. Lidocaine (4 mg/kg) diluted with normal saline to a volume of 50 ml was infused through the chest tube. Implanted cardioverter defibrillator (ICD) was clamped for 15 min, and patient was advised to change position for distribution of anesthetic agent uniformly. After 15 min, a pleurodesis solution containing a mixture of 20 ml 10% povidone-iodine and 80 ml normal saline solution was infused into the pleural cavity, after which the tube was clamped for 2 h, and patient was again instructed to change position frequently. After 2 h, the chest tube was unclamped. The intercostals drainage tube was removed as soon as the chest radiograph showed total lung re-expansion and no residual pleural effusion at a mean of 1.8 days (range 1--6 days).

Results {#sec1-3}
=======

Out of 104 cases, 65% of the cases were females and 35% were male. The mean age was 53 years (range 35--73 years). All the patients had recurrent pleural effusion associated with malignancy. Seventy-six (79%) patients had successful pleurodesis showing no evidence of reaccumulation of fluid in pleural cavity during their follow-up. Twenty-eight patients (26.9%) developed re-effusion on follow-up, after pleurodesis. Carcinoma lung and breast formed the major group accounting for 44.2% and 36.6%, respectively. Carcinoma ovary was the cause in 9 (8.6%) patients. Lymphoma, mesothelioma, and melanoma were the rare cause.

All patients had large amount of effusion (\>800 ml) that was allowed to drain gradually to prevent pulmonary edema, and pleurodesis was done after assuring complete drainage. Moderate pleural effusion (800--1500) seen in 78 (75%) patients and gross effusion (\>1500) in 36 (25%) patients.

There was no periprocedural mortality. Periprocedural pain was managed with oral nonsteroidal anti-inflammatory drug and tramadol. Eight patients (7.7%) had excessive pain and required intravenous analgesia round the clock for 3--4 days. Eleven patients (10.6%) also experienced high-grade fever that subsided in 2--3 days with antipyretics and oral antibiotics. Five patients (4.8%) had ICD wound site infection and one had a transient arrhythmia.

The mean follow-up was 7.68 months (range 2--23 months), with 80 (77%) patients died at their last follow-up.

Discussion {#sec1-4}
==========

Chemical pleurodesis is the procedure of choice in the management of recurrent malignant pleural effusions. The best choice of sclerosing agent is still debatable. An ideal sclerosing agent should have a high molecular weight and chemical polarity, low regional clearance, rapid systemic clearance, and a steep dose-response curve and should be well tolerated with minimal or no side effects.\[[@ref7]\] The choice of a sclerosing agent is not only determined by the efficacy of the agent but also by its cost, accessibility, safety, ease of administration, and the number of administrations required to achieve a complete response.

Although talc is effective, there is an increasing concern about its safety.\[[@ref8][@ref9]\] In a study by Walker-Renard *et al*.,\[[@ref10]\] talc has been the most effective chemical agent for malignant pleural effusions, with a complete success rate of 93% in 1168 patients, compared with *Corynebacterium parvum* (76%), tetracycline (67%), doxycycline (72%), and bleomycin (54%).

The efficacy of povidone-iodine has been previously described. In a study by Echavarría *et al*.,\[[@ref1]\] pleurodesis with povidone-iodine was performed in 15 patients with malignant pleural effusions and achieved control of the effusion in all the patients. In another study by Kelly-Garcia *et al*.,\[[@ref5]\] success was achieved in 9 of 14 patients (64.2%) in whom povidone-iodine pleurodesis was performed.

Povidone-iodine is iodine-based topical antiseptic. The mechanism of action of povidone-iodine appears to be related to enhanced sclerosis although the precise mode of action remains unclear. It may be related to the low pH (2.97) of the sclerosing solution.\[[@ref4]\] Furthermore, iodine has strong oxidative and cytotoxic properties, which can induce a potent inflammatory response in the wall of any fluid-containing structure. Moreover, povidone-iodine may have anti-exudative properties related to the chelation of proteins.\[[@ref6]\] Theoretically, the mechanism could also be similar to that described for talc, namely, the production of fibroblast growth factor.\[[@ref8]\]

Although povidone-iodine does cause chest pain, intensity described in different studies varies as procedural sedation has been used in most studies. Another side effect reported was the occurrence of hypotension in three patients with mesothelioma.\[[@ref6]\] However, it was not clear whether the hypotension was an anaphylactic reaction or a pain-associated vasovagal reaction. However, iodine can cause severe allergic reactions, especially in patients with an allergic diathesis, and one should be prepared to deal with this emergency.

Conclusion {#sec1-5}
==========

The efficacy of povidone-iodine is comparable to that of talc but without the risk of severe complications such as acute respiratory distress syndrome. Pleurodesis with povidone-iodine can be performed under local anesthesia with excellent tolerance. In conclusion, povidone-iodine is an effective, safe, readily available, and inexpensive agent for chemical pleurodesis in cases of recurrent, incapacitating effusions.
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